Study objective-The aim was to investigate the pattern of age specific nonresponse bias in a two phase survey of disablement in the community. It seeks to examine patterns of response in different age groups to a household based postal questionnaire, and the implication of such trends for the estimation of prevalence of reported dependence. It also looks at the effect that the readiness to respond during the first phase postal questionnaire had on participation in the interview based second phase of the study.
were interviewed.
Measurements and main results-A study of the timing of response to a postal questionnaire showed that patterns differed for different age groups. The estimated prevalence of those aged 65 years and over who were dependent was steady over time whereas for those in the 16-64 age range the estimated prevalence fell as the survey progressed, indicating a tendency for those who were dependent to respond sooner. Examination of the relationship of responses at phase 1 and phase 2 showed that response to invitation to interview was much less in those who had responded later, and presumably more reluctantly, in the first phase. The main target of the survey was those who were very severely disabled and who might be expected to have high dependency needs. Therefore the principal entry criteria for the second stage of the survey was set at the level of being dependent on others; specifically requiring help to get in or out of bed, with dressing, to get to and use the toilet, or to get out of the house. This latter condition sets a relatively low threshold for entry and is consistent with an approach to screening for rare groups in populations which minimises false negatives and produces a manageable group for further investigation.67 This paper concerns the ascertainment of this dependent group in the population, and considers non-response in terms of non-return of the questionnaire or refusal of interview.
Conclusions
Questionnaires were sent to 25 168 occupied dwellings in Calderdale and 21 889 were returned, a response rate of 87%. This was achieved by the original post (lst wave, 57% response), two further postal follow ups (2nd and 3rd waves, taking the response to 73 % and 810% respectively), the latter including a small personal call back, and a final postal follow up (the 4th wave). The final postal follow up was encouraged by findings from the personal call back which indicated that one quarter of respondents still outstanding would return another questionnaire which was left with them or put through their door. It was carried out in order to minimise potential bias due to a "low" response rate which, at the end of the third wave, stood at 810%. those eligible to be seen (ie, excluding those who had died, entered institutions, or moved away; the average time between the phase 1 screen and interview was three months).
Results Figure 1 shows the cumulative estimated prevalence (expressed as rate per 1000 people) for the main target group of the survey, respondents aged 16-64 years who were dependent on others.
The four waves of the survey are identified. We think the fluctuation in the earlier part of the survey is a function of taking advantage of the discounts for bulk mailing, where the questionnaire was delivered over a number of days. Consequently responses from different areas of Calderdale were staggered. Figure 1 shows that the cumulated prevalence fell as a greater proportion of the survey was returned, indicating a tendency for those in this age group who were dependent to reply sooner. At the end of the phase 1 response the final estimated prevalence was 12 8 persons per 1000 population (95% CI: 11 3-144)8 aged 16-64 years who were dependent upon others for one or more of toileting, getting in and out of bed, dressing, and getting in and out of the house. Figure 2 presents the same information for those aged 65 years and over. After the first few days of erratic response the prevalence of dependent people aged 65 years and over remained similar throughout the survey; in other words there was little difference in prevalence of dependency amongst early (1 st wave) and late (4th wave) responders. The final estimated prevalence for this group was 1321 persons per 1000 population (95% CI: 123 1-140 8) Investigation showed differing response patterns when the major age groups were further disaggregated. For example, fig 3 shows the prevalence of dependent 16-34 year olds throughout the survey. The response pattern was generally upward, indicating a reluctance of those with dependence in this age group to return the questionnaire. This is of concern as the age group was of particular interest to those involved in planning services for the younger physically disabled. Although small in numbers, it includes individuals with special needs, for instance in negotiating the transfer from school to work. The final estimated prevalence for this 16-34 year old group was 4 2 persons per 1000 population (950O CI: 3-1-52).
The different patterns of response by age, and the questions this raised about possible bias, stimulated us to look at the relationship of response at phase 2 to that at phase 1. Table II shows the response to invitation for phase 2 interview in terms of the phase 1 wave at which the to agree to interview than those responding in the second and third wave. Those responding during the fourth wave follow up were least likely to agree to interview, over one third refusing. Table II refers to all interviews at all levels of disablement. Ifonly the dependent are considered the proportion refusing was slightly greater, particularly so for those responding during the third and fourth waves (table III) . Half of the While the general subject of interest of the survey may have a bearing on the nature of non-response, it is by no means certain even for surveys examining the same subject (eg, community surveys of disability) that nonresponse will be similar. In our survey different response trends for different age groups were revealed by examination of cumulated estimated prevalence across successive waves. Various methods of determining a full coverage prevalence estimate, based on such trends and thus accounting for any bias, have been used. 8 15 Evidence from the current survey would suggest a prudent prerequisite for such adjustments would be a close examination of trends among individual age-sex groups, and any other key groups, particularly if disaggregated estimates are required.
The fact that response to the second (interview) phase of the survey was much less in those who reluctantly responded to the first phase raises separate questions about the value of the final phase 1 follow up to increase the response rate. This is of particular concern to us as the effect was more marked among the younger people with dependence. If late responders are a special group and less likely to participate further, it suggests the desirability of a more sophisticated approach to secure a second phase interview, as the small number of interviews arising would be of particular interest. However if the principal target group had been the elderly, where phase 1 prevalence varied little across stages, it is difficult to see how such additional effort and expense would have been worthwhile.
The different patterns of reply across age groups have implications not only for potential biases in the findings, but also for the place given to methodological monitoring in routine survey practice. Examination of age specific response patterns would seem important to be able to identify small but theoretically important groups who appear to be reluctant to respond, and an essential base upon which adjustments to accommodate such bias should be considered. Also in a two phase survey, information arising from monitoring could help target additional efforts in the second stage on those groups deemed least likely to participate.
